Introduction
Paroo Darling National Park is made up of six separate areas (Fig 1) . The pastoral stations Peery, Mandalay and Arrow Bar together make up the northern most area of the park known as the Peery Lake area (formerly Peery National Park). The Mount Murchison area and the Wilga area are separated by the Darling River. The Tillpilly area is the eastern most extent of the park situated between the Barrier Highway and the Wilcannia-Bourke Road. The Coonavitra area is southeast of these areas, consisting of blocks both north and south of the Barrier Highway.
Major features of the park are the Darling River that flows between the Mount Murchison and Wilga areas, Peery Lake which is a part of the Paroo Overflow, the rugged sandstone hills to the west of the lake, and the rugged Greenough Hill range of the Northern block of the Coonavitra area.
Detailed floristic survey and vegetation mapping has been completed for the Peery Lake area (Westbrooke et al. 2002; Westbrooke et al. 2003) and the Tilpilly area (Hunter & Fallavollita 2003) . In June and November 2005 an intensive vegetation survey was conducted of the Wilga, Mount Murchison and Coonavitra blocks (Westbrooke et al. 2006a; Westbrooke et al. 2006b ). The vegetation of the Coonavitra block is documented in Westbrooke et al. (2011) , and this paper presents the results of the survey of the Mount Murchison and Wilga blocks.
History of the area
The area is part of the country of the Paakantyi people which extends from Bourke down the Darling River to its junction with the Murray River at Wentworth (Hercus 1993) . The large number of middens and stone relics encountered today provides evidence of their strong ties to the river (H. Johnston, New South Wales Parks and Wildlife Service, Buronga, pers. comm.).
The first European to visit the area was Charles Sturt who named the Darling River in honour of Sir Ralf Darling, then Governor of the colony of New South Wales, in 1828. Surveyor General Thomas Mitchell followed in 1835 and after travelling down the eastern side of the Darling from what is now Bourke he crossed the Darling near the site of Wilcannia and climbed a hill which he named Mt Murchison. Sturt later followed the Darling River to Menindee and then travelled west to the Barrier Range and north into Queensland (Stanley 1991) . Soon after, others followed the Darling River in search of pasture for sheep. Between 1855 and 1860 Hugh and Bushby Jamieson leased a number of runs near the Paroo-Darling junction which were managed together as Mt Murchison Station (Hope & Linsday 2010) . The township of Wilcannia was surveyed in 1865 and soon thrived (Hardy 1969) . Previously there was just a woolshed and a few huts at Mount Murchison Station. Soon after, 38 runs were taken up as Momba (848,000 ha.) which incorporated the existing Mount Murchison lease (Pickard 1990 ). Smith, Elder and Waite held the Momba pastoral lease from early 1870 (Heathcote 1965) . In 1889 it was reported that Momba was overrun by kangaroos (Heathcote 1965) . About this time a party of shooters found opal in the sandstone hills and by the 1890s White Cliffs township was established (Hardy 1969) . With the development of pastoral leases in the 1850s, Aboriginal people were moved from their traditional homes to government missions at Menindee, Ivanhoe and Lake Cargelligo.
The combination of drought and overstocking made the normal recurrence of drought a major disaster. Whereas the land returned rapidly from 'desert' to 'vital glory' after the 1865-70 drought, this was no longer the case by the end of the century. By 1901 there was a catastrophic decline in productivity in the West Darling area. Sheep numbers went from less than two million prior to 1880 to a peak of nearly eight million by 1894 but had declined to less than three million again by 1901. From 1902, Momba was successively subdivided until around 1950 when the residue was divided into ten leases which included Peery, Mandalay, Arrow Bar and Mt Murchison (Pickard 1990 ).
Peery Station was acquired in 1999 by the NSW government to protect its significant natural and cultural heritage values. Peery National Park was proclaimed in March 2000 (NPWS 2000) , and the additions of the Arrow Bar and Mandalay leases in December 2000 gave protection to the entire Peery Lake basin. Wilga Station was formed from the resumed areas of two earlier stations. The present homestead block was originally part of Cultowa Station, while two paddocks added in the 1940s were originally part of Murtee Station. John Plant took over the lease in 1925. The station was divided by watercourses that fed water from the river into large lakes with many parts of the property subject to flooding when the river was high. Pastoral inspectors reports 
Climate
The climate for the area is described as arid with low and unreliable rainfall (Edwards 1979) . Temperatures are high in summer and mild in winter with average daily maximum of 35°C in January and 17°C in July and average daily minimum of 21°C in January and 4°C in July. The mean annual rainfall is approximately 250 mm and annual potential evaporation is 2738 mm. There is a slight summer bias to rainfall and annual variation is high (Clewett et al. 1994) .
Land systems
The Mount Murchison area supports a large expanse of sand plains to the north and alluvial plains adjacent to the Darling 
Previous studies
The most complete study of the vegetation of far western New South Wales is that by Beadle (1945; who classified the study area as Casuarina pauper / Alectryon oleifolius subsp. canescens association along with claypans and swamps associated with the Darling River. Milthorpe (1991) gave an account of the vegetation of the north-west corner of New South Wales, which included the land that is now known as the Peery Lake area of Paroo Darling National Park. Pickard and Norris (1994) have also given an account of the vegetation of an area of north-west New South Wales. Parts of the area now included in the Park were included in studies undertaken for the Wilderness Society (Lembit 1993; Knight 1994) . A detailed survey and vegetation map have been completed for the Peery Lake area (Westbrooke et al. 2002; Westbrooke et al. 2003) , the Tilpilly area (Hunter & Fallavollita 2003) and Coonavitra area (Westbrooke et al. 2006; Westbrooke et al. 2011 ) of the park. No systematic survey of the vegetation of the Mount Murchison and Wilga areas of the park had been undertaken prior to this study. Table 1 )
Methods

Study area
The The Wilga study area falls within the Darling Riverine Plains bioregion. There are a number of ephemeral creeks (Talyawalka, Lake, Coopara and Papepapinbilla Creeks), channels and waterholes on the Darling River floodplain. These areas flow or fill for a short time following major rainfall events. The southern part of the study area takes in the northern extents of Poopelloe and Wongalara Lakes. Five named tanks (Dunlop, Bobs, Cuba, Corvale and Windia), a few unnamed tanks and four named bores (Yellow Waterhole, Salt, Coopra and Kooba) ( Fig. 3 ) provided water for stock prior to the park being gazetted.
Transect survey
A preliminary survey to assess and map the vegetation communities present within the Mount Murchison and Wilga areas of Paroo Darling National Park was undertaken during June 2005, following three years of drought. A transect based sampling strategy was employed. Driven transects followed existing vehicle access tracks and fence lines, and additional walked transects were used to access more remote areas. All transects were tracked using a Global Positioning System (GPS) receiver in the Australian Map Grid projection (Zone 54 and 55) and the 1984 World Geodetic System datum. The survey included approximately 335 km of transects (Fig. 3 ).
Vegetation communities along these transects were recorded and dominant perennial species listed for each community. Details of how information was collected along these transect and used to define vegetation communities to produce a vegetation map at a scale of 1: 50,000 are outlined below.
Quadrat survey
A detailed floristic survey was undertaken during November 2005 following good winter rainfall. A quadrat based sampling strategy was employed to survey the floristic composition of the vegetation communities. All quadrats were 900 m2 (30 m x 30 m) in size. The sampling strategy was based on the preliminary vegetation map prepared following the June survey. Communities were generally sampled in proportion to the area they covered but to enable characterisation of communities, those of limited distribution may have been relatively over-sampled. All quadrat locations were recorded using a Global Positioning System (GPS) receiver in the Australian Map Grid projection (Zone 54 and 55) and the 1984 World Geodetic System datum. All vascular plant species occurring in each quadrat were recorded, identified to species level where possible and their conservation status determined. All flora were given a cover / abundance value, modified from Braun-Blanquet scale as cited in Kershaw and Looney (1985) ( Table 2 ).
The field survey was undertaken during early spring following good winter rains to take advantage of the opportunities for plant identification, particularly of grasses, herbs and forbs. Some later spring-flowering grasses, herbs and forbs may have been dormant at this time and not observed. Similarly, earlier spring-flowering plants may have completed their growth cycles and may not have been observed. Where dead material (e.g. leaves, stems, seeds) was available such species were recorded to family, genus or species level where possible.
An estimate of the typical height and a visual estimate of the projected foliage cover of both native and introduced species in the tree layer, tall shrub layer (approximately > 1 m high), small shrub layer (approximately < 1 m high) and ground layer were recorded for each quadrat. Visual estimates of the total percentage cover of bare ground, cryptogams, litter, logs and rocks were recorded for each quadrat. All quadrats were photographed to provide a visual record. Forty seven quadrats were sampled for the Mount Murchison area and 55 quadrats for the Wilga area (Fig. 4 ).
During the November quadrat survey, the 1: 50,000 vegetation map produced following the June field survey was verified by ground checking the mapped boundaries of the vegetation communities via driven transects.
Data analysis
Information from the transects was used in conjunction with the study of colour aerial photographs (The Department of Lands) and Landsat Thematic Mapper satellite imagery (Scene 95-83) to produce a vegetation map at 1: 50,000 scale. Vegetation mapping was undertaken using a combination of ArcGIS 9.0 and MapInfo Professional Version 7.5 Geographic Information Systems. The mapped vegetation communities were defined by floristic and structural characteristics (Specht 1970) coupled with expert judgment. The communities proposed were related to those outlined in Benson (2006) to determine the equivalent vegetation community name and their conservation status. Most communities with patch sizes of a hectare or greater were mapped as polygons and those of restricted occurrence were located as points on the map.
Data from quadrats were entered into a Microsoft ® Access 2002 database. A species list was compiled for the study area incorporating all vascular plant species recorded from quadrats and additional species recorded opportunistically. The flora list also identifies which vegetation community each of the species was recorded in. For each vegetation community, mean species richness, total species richness and mean numbers of introduced species per quadrat were calculated. 
Low shrublands Acacia victoriae open shrubland
Acacia victoriae open shrubland (Fig. 13) 
Herblands
Anthropogenic herbland
Sites which had been subject to significant disturbance through the pastoral history of the properties, including homestead sites, earth tanks and yards had a predictably, high proportion of weed species (Fig. 19) .
Cropped lakebed
Areas of the Darling River floodplain including Wongalara Lake have been cropped in the past. At the time of the survey there was little distinguishable vegetation on most of these areas apart from crop residues (Fig. 20) . The bed of Lake Poopelloe, which should typically be vegetated by a Muehlenbeckia florulenta open shrubland supports remnants of a Safflower (Carthamus tinctorius) crop.
Lakebed herbland
As the lakes dry out after flooding an annual herbland develops (Fig. 21 ). This is dominated by Marsilea drummondii, Centipeda minima, Heliotropium species, Myriophyllum verrucosum, Plantago turrifera, Sclerolaena intricata and Pycnosorus pleiocephala. It is likely that the species composition of these areas is variable and dependant on seasonality of rainfall events, with grasses becoming more prominent following good summer rainfall.
Plant species
A total of 237 vascular plant species from 46 families were recorded during this study of the Mount Murchison and Wilga areas (Appendix 1). Of the plant species recorded from the Park, 37 (15.6%) are introduced. The sampling effort in each vegetation community, mean and total native and introduced species richness is shown in Table 4 .
Discussion
Mapping communities
There are a number of inherent problems in vegetation mapping: vegetation mapping assumes discontinuities between communities which may not exist; the constraints of cartography determine the minimum area that can clearly be distinguished; it is generally not feasible to ground truth the whole of an area and thus parts of the map assume a consistent relationship between the vegetation and other features such as soil type and topography.
Beadle's (1948) map of western NSW at approximately 1:1 000 000 scale includes two units for the area. James's (1960) map of the Paroo-Upper Darling shows three vegetation units and Milthorpe (1991) 1:500 000 map of north western NSW shows five units. Pickard and Norris's (1994) map of northwestern NSW shows nine vegetation units. In the attached map at 1:50 000 scale, 16 units are mapped and a further one indicated by point location (Anthropogenic herbland). It was difficult to separate the shrubland communities of the Popelloe landsystem of Wilga. The map suffers from the limitations noted above. The smallest area that could be mapped was 100 metres in width but in the interest of clarity some vegetation types occurring in narrow bands, such as Eucalyptus camaldulensis along the Darling River were exaggerated to this width. Similarly some areas remote from tracks may include small patches of another vegetation unit from that mapped.
During the survey over 330 km of driven and walked transects were traversed and, given the association of many vegetation communities with landscape features, boundaries could be drawn with some confidence. With the current technology of mapping enabling changes to be readily incorporated, it is hoped that the map will be refined with following further botanical survey. 
Vegetation condition
Whilst this was not intended to be a detailed assessment of vegetation condition, regeneration of overstorey and perennial understorey species was noted. Species richness and weediness are additional factors which give some measure of vegetation condition. The communities of the Mount Murchison area are overall in good condition despite the history of grazing management. It suggests that this part of the Park has previously been subject to a relatively conservative grazing regime. Grazing pressure for the Wilga area appeared to be elevated towards the homestead and holding paddocks, however it is moderate to low over much of the remaining area.
Conservation status of vegetation communities
The communities mapped largely correspond to those listed by Benson (1989) , Benson (2006) , Benson (2008) and Benson et al. (2010) . Table 5 shows the threat category of communities based on Benson et al. (2010) . Nine of the communities recorded have a threat category of Near Threatened, Vulnerable or Endangered. Benson et al. (2010) has allocated threatened categories which are based on a number of sources including the guidelines for nominating ecological communities under the Commonwealth EPBC Act (Benson 2006 The Benson et al. (2010) threat categories for these vegetation communities associated with the endangered ecological community are outlined in Table 5 . Keith et al. (2009) determined that around 60% of the community had been lost since European settlement and that the rate of loss had increased in recent years. That which remains is increasingly fragmented (NFRPC 2004) . Further to clearing other key threats to the endangered ecological community include hydrological changes and altered water flow and flooding regimes (including inundation duration), inappropriate grazing regimes and invasion by weeds (Benson 2006; Benson 2008; Benson et al. 2010; TSSC 2011; Keith et al. 2009) . A major threat to the Eucalyptus camaldulensis open woodland community, a related floodplain community, has been and continues to be also a reduction in flooding regimes (Benson 2006; Benson 2008; Benson et al. 2010) .
Almost all of the communities recorded for Mount Murchison and Wilga are susceptible to and threatened by grazing pressure (Benson 2006; Benson 2008; Benson et al. 2010) . Grazing threatens the regeneration of many palatable plant species associated with these communities which ultimately alters the floristic diversity and structure of the community (Benson 2006; Benson 2008; Benson et al. 2010) . There is general concern for communities such as (Benson et al. 2010) . Acacia victoriae open shrubland is likely to be a derived community as a result of the Callitris being removed in the past from timber cutting (Benson et al. 2010) . Callitris glaucophylla seedlings are known to be intolerant of grazing, palatable and very slow growing in the early stages (Westbrooke 1998 ) which may partly explain why following this disturbance, there is a lack of recruitment and a gradual loss of this species from this community.
Atriplex nummularia open shrubland is considered endangered (Benson et al. 2010) however the formal status of this community remains unresolved in NSW.. The presence of these vegetation communities on Mount Murchison and Wilga areas of Paroo-Darling National Park has made a significant contribution to conservation of plant communities in NSW.
Plant species
Two hundred and thirty seven species of vascular plants were recorded during this study. As noted, this survey, undertaken following three years of severe drought, whilst the winter rains meant that a range of herbs and grass were recorded, it is likely that many more species are still to be recorded.
The highest representation of these species recorded for the Mount Murchison and Wilga areas was from the family Chenopodiaceae (45).
The highest levels of occurrence of introduced species were in communities subject to the greatest influence from water and disturbance. These include the Anthropogenic herblands around earth tanks. This is in accord with Westbrooke (1990) who found a high negative correlation between occurrence of introduced species and distance from water in studies at Mallee Cliffs National Park and Nanya Station.
Rare, threatened or restricted species
None of the species recorded during this study are listed under the Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) or the Threatened Species Conservation Act 1995 (NSW).
Conclusion
The 
